Abstract
Introduction
The life sciences activities are commonly categorized as computational biology (such as proteomics and genomics) and as database development and exploitation of biological data banks of macromolecules -Proteins, RNA and DNA. Heterogeneity among various information sources is a major issue when extracting value from various distributed biological resources available. Biological Knowledge has to be comprised of multiple sources when answering queries. Information integration from multiple protein databases like PDB, SWISS-PROT, and PIR needs multi database query formations when answering user queries. Multiple databases may cover same data, but there focus might be different. The SWISS-PROT database provides Protein Sequence Information, PDB database provides Protein Structure Information, and PIR is mainly for cross referencing and linking various protein references. To answer data from these databases the data needs to be combined and represented in consistent fashion. While these data formats are useful for knowledge extraction on perprotein basis, they do not allow for efficient integration of all proteomics data relevant to a particular experiment, and they are certainly not provide all the knowledge needed for protein complexes. It is therefore quite difficult to create self-consistent models, and evaluate the compatibility of individual protein family data sets with these models.
We propose a Protein Ontology, showing the value of structured representations of proteomics data. The creation of a Protein Ontology that provides a comprehensive understanding of Protein Complex Mechanisms will help in the understanding of Cellular Mechanisms. Diverse types of data formats taken from different protein data sources are represented using a set of type definitions within this protein ontology, and these data are linked to each other with numerous connections. Not only does this structured representation allow easier data retrieval to users, but it also facilitates automated data mining by computer programs. In this paper, we describe the design principles behind the proposed Protein Ontology, illustrate how we have represented certain key data types to represent protein data, and describe the resulting Protein Ontology as it is currently publicly available.
Protein Ontology Overview
We defined a Protein Ontology [1, 2, 3, 4, 5, 6, 7, 8] that provides a common structured vocabulary for researchers who need to share knowledge in proteomics domain. It consists of concepts (or type definitions), which are data descriptors for proteomics data and the relations among these concepts. Protein Ontology has (1) a hierarchical classification of concepts represented as classes, from general to specific; (2) a list of attributes related to each concept, for each class; and (3) 
Implementation
The Protein Ontology is available online at http://www.proteinontology.info/.
Complete Documentation about the class hierarchy of Protein Ontology is available at the website. The Class Diagram and UML Diagrams, depicting Protein Ontology are also available at the website. The Ontology is defined by Web Ontology Language (OWL) and the complete OWL file is also available online. The Protein Ontology currently contains 91 concepts or classes, 248 attributes or properties and 99 instances.
